Space group Cc: an update by Marsh, Richard E.
Table 1. Structures originally described in space group Cc that are more properly described in higher symmetries.
Included are the “Reference Code” (Cambridge Structural Database, 1992) and the revised space group.
Refcode S. G. Formula Unit Reference Note
ABORUE C2/c C19H21N5 Zadykowicz & Potvin (1999) a
ACUKIS Fdd2 C34H32O2Sn Deka et al. (2001)
AFAQAZ C2/c C28H24N4O8S2Cd Harvey et al. (2001)
BACZAH C2/c C30H26N4O4Ni·C7H8 Eilmes et al. (2002) b
BAGQIJ C2/c C7H8O5 Yang et al. (1998)
BAMYEU P3c C33H27N9Re·O4Re Chakraborty et al. (2003)
BETMES01 C2/c C12H14N2S6Zn Chen et al. (2000)
BIPNAP C2/c C20H18N6Cu·2(BF4) Youngme et al. (1999)
CADPON C2/c C27H54N2O2 Tomioka et al. (2001)
CAYNOF C2/c 2(C4H12N)·C4H4O15Mo2 Cindric et al. (1999) c
CEPQAP C2/c C19H42OCl2P2Ru Huang et al. (1999)
CERTUO C2/c C18H48O6Li3Lu Schumann et al. (1984)
CIBHIE C2/c C14H14N2·PF6 Dietz et al. (1984) d
CIFHII C2/c C22H46N4O4·2I·1.5(H2O) Groth (1984) e
CIWSEG C2/c C24H30Si3 Sakurai et al. (1984)
CTETEC C2/c C24H48 Groth (1979)
DIMHEM C2/c C10H10Co·C8H7O8 Braga et al. (1999)
EBAQUT C2/c C12H25N2O2SBrSi2 Liu et al. (2000) f
ECEVAJ C2/c C14H20N4Pd·2Cl·H2O Fomina et al. (2001)
EGEQOW C2/c C20H20N4O2Zn·2(C6H2N3O7)·2(H2O) Liang et al. (2001) g
EGEWIW C2/c C22H20N6S6Cu2 Zhu et al. (1999) h
EGUHET C2/c C12H8O5Mn Kongshaug & Fjellva˙g (2002) i
EGUHOD C2/c C12H8O5Cd Kongshaug & Fjellva˙g (2002) i
FABQEF C2/c C14H12O4Cr Braga et al. (2001)
FAGTEN C2/c C12H28N·C14H12S4Ni Kamen´icˇek et al. (2002)
FIRBIR C2/c C23H16N7S3Fe·C3H6O Moliner et al. (1999)
FOQZAM01 C2/c C17H15N2P Contreras et al. (2001)
GAFCEV C2/c C28H28B2Cl2Zr Reetz et al. (1995)
GAHRAI C2/c C30H66ClP4Ru·C24H20B de los Rios et al. (1998) j
GANHAE Ima2 C9H7S2·I3 Hordvik et al. (1988) k
GEFXEU C2/c C30H32N8Cd·2(ClO4) Ja¨ntti et al. (1998)
GEQMOE C2/c C30H32O2P2Au·ClO4 Chan et al. (1998)
GIZROW Fdd2 C26H26N2O2·C2H5OH Li et al. (1998)
GOBHEK C2/c C32H30N2O4Co Levitin et al. (1998)
GOLGOD Aba2 C19H18O3 Shan et al. (1999)
GOTMOR C2/c C12H16N6O2 Krische et al. (1998)
HEDKAC C2/c C22H28N5O16Pr·2(C2H3N) Gan et al. (1993)
HISMEB C2/c C34H62O2Si3Sn Ihara et al. (1998)
HOBHIP C2/c C32H50O4Zn Darensbourg et al. (1999)
HOBYAY C2/c C16H22Cl2Zr Kimura et al. (1998)
HOKQED Ima2 C56H34N6OZn·CH2Cl2·H2O Ochsenbein et al. (1999)
HORJED C2/c C28H34N8S4Sn·2NO3 Casellato & Graziani (1999) l
HOTRIR Fdd2 C20H30Cl2P2S2Ru·C6H6 Taguchi et al. (1999) m
HOWBUQ C2/c C38H48N2O4Rh Abakumov et al. (1999)
HUCLOG C2/c C30H45Sn2·C24F20Ga Cowley et al. (2001) d
HUDGIW C2/c C48H40N3P4S4Os·BF4·1.5(CH2Cl2) Leung et al. (1999) n
HUJCAQ C2/c C38H52N2P4Si2Sn Wang & Li (2002)
HUNCEY C2/c C14H11N3 Sridhar et al. (1998) o
HUXCIM Fdd2 C32H30O6As2Mg Bruce et al. (2003) p
IBEBAS C2/c C26H56O4ClAl3 McMahon et al. (2000)
ICIHUX C2/c C7H4O2S7Ni Watanabe et al. (2001)
IDELUY C2/c C8H20N·C34H25OS4Mo·0.5(C2H3N) Lim & Holm (2001) q
Refcode S. G. Formula Unit Reference Note
IFOXUW C2/c C30H28N2O4S2Ni S¸ahin et al. (2002)
IFUYEN C2/c C36H64S2Si4·C6D6 Wiberg et al. (2002)
IFUYIR C2/c C36H64Se2Si4·C6D6 Wiberg et al. (2002)
KADQUB C2/c C59H56OP2Pd·CH3OH Burrows et al. (1999)
KAJFAC C2/c C84H80N8O8·3(C3H6O) Dalcanale et al. (1989) r
KEGGIM C2/c C16H15O4S2Cs Mak et al. (1989) s
KOKBER C2/c C3H12N2·2(H2PO4) Kamoun et al. (1992) t
LAGQEP C2/c C22H14N4O6S2Cu Neenan et al. (1998)
LISUUR C2/c 3(CH4N2O)·2Li·SO4 Suleimanov et al. (1979)
LISVIS C2/c 2(C36H30NP2)·C32O30Pd2Ru12·2(CH2Cl2) Nakajima et al. (2000)
LISVOY Fdd2 2(C36H30NP2)·C34O32Pd4Ru12 Nakajima et al. (2000)
LIWJUW Fdd2 C10H12N6O6Mg·H2O Ptasiewicz-Ba¸k & Leciejewicz (1997)
LIWKEH C2/c C10H10N6O5Ca Leciejewicz et al. (1997)
LOFGAO C2/c C4H15O16P4Cu2·7H2O Aleksandrov & Sergienko (1999) u
LONJON C2/c C51H62N4Rh2 Budzelaar et al. (2000) v
LULCAW C2/c C22H26N6Zr·C6H6 Yahong et al. (2002)
LUNWIA C2/c C80H64N20Zn3·2(ClO4)·5(H2O) Anderson et al. (2003) w
MAWPAB C2/c C64H54P4S6Pb Pe´rez-Lourido et al. (2000)
MECTAP C2/c C12H12Cr·C12H9FeO4·H2O Braga et al. (2000)
METBIW C2/c C22H18N6O6Cu2·H2O Youngme et al. (2001)
MIMQUU C2/c C38H46Rh2 Komatsu et al. (2001) d
MIWREP C2/c C48H52N2O2Cl2Zr Matsui et al. (2001) x
MOMRIP C2/c C20H24N4O2Cl2Ni·2(C2H3N) Gelman et al. (2002)
MOVSAR C2/c C10H9N3O4SCu·2(H2O) Youngme et al. (2002) y
MOZPOG C2/c C54H34F10P2Pt Ara et al. (2002)
MUMXIB Fdd2 C6H14N2O·Ge3InS8 Zheng et al. (2002) z
MUSQAS C2/c C18H24N10O6Cd·C2H3N McMorran et al. (2002) aa
NAWNII Fdd2 C26H18N2S2Fe Sailer et al. (2001)
NEVBEV C2/c C26H36O4Si2Fe2 Zhou et al. (1997)
NIGKAP C2/c C19H43OCl2P2Ir Capitani & Mura (1997)
NIJHUJ Fdd2 C3H8N2O Pe´rez-Folch et al. (1997)
NIPREJ C2/c C12H30N9O9Nd Bu et al. (1997)
NOKLEE Fdd2 C16H32O4Cl3Gd Willey et al. (1997)
NOQWOF C2/c C16H48N8S8Co4·4(NO3)·2H(2O) Konno et al. (1997)
NUGZUK C2/c C44H44O12 Pitarch et al. (1998) bb
NUQXUS C2/c 2(C6H8N)·Br4F2Sn2 Rakov et al. (1997)
NURNIX C2/c C8H22N2I4Pt2 Thiele et al. (1998)
NUZDAN C2/c C42H44N2Ir2 Peters et al. (1998)
PAWWEP Fdd2 C16H26N6Ti Kempe (1997)
PMPDCU C2/c C14H36N5O2Cu·NO2 Pajunen & Pajunen (1979) cc
PTBCUM11 Fdd2 C24H22N2O5Cu Yang et al. (2001)
QADVEW Fdd2 C19H15NO5 Tommasi et al. (1999)
QEQVUD C2/c C12H20N2O2F2Ge Ovchinnikov et al. (2000)
QEQZER C2/c C10H14N6O4Ge Koroteev et al. (2000)
QEVSUF Fdd2 C11H31B10P·HBr Kim et al. (1999)
QIDDAI C2/c C36H24N6O6F8Cd·2(C8H8O2) Kasai et al. (2000) dd
QIDSOL C2/c C16H16N8Hg·2(PF6) Lee et al. (2001)
QIZLIU C2/c C18H24N2 Rajnikant et al. (1999)
QIZTEY C2/c C24H56O4Li2Si4 Sekiguchi et al. (2000)
QOTJUE C2/c C30H28N8Cl2Ru·C6H6 Byabartta et al. (2001) ee
QUPMUJ C2/c C20H10O2 Asari et al. (2001)
QUQPEX C2/c 2(C20H20O6Cl4)·AuCl4·H3O·4(H2O) Calleja et al. (2001) ff
RAMHIW C2/c C20H12N2O4Cu Sun et al. (2001)
RAMHUI C2/c C20H12N2O4Mn Sun et al. (2001)
RAQYIR C2/c C60H76N4O4Al4·C7H8 Atwood et al. (1996) gg
RATRIN C2/c C28H40O10·H12O6Mg·2(ClO4) Marquis et al. (1997)
Refcode S. G. Formula Unit Reference Note
RAXJUV C2/c C24H54P2Br2Pd2 Vilar et al. (1996)
RECVIE C2/c C15H16Cl4S2Sn Dann et al. (1996)
REGBUA C2/c C20H24N2S4Fe Knoch et al. (1997)
REWZEY C2/c C8H20N·C10N8 Decoster et al. (1997)
RIZGUC C2/c C24H48N2O7Sr·2(NO3) De Sousa et al. (1997)
RIZVIF C2/c C20H22N2Au·BF4 Schneider et al. (1997)
ROMKEJ C2/c C22H33NCl2Ru Burrell & Steedman (1997)
ROMTIW P31c C18H42N8Mn·2(ClO4) Coyle et al. (1997) hh
RUQMOF C2/c C32H30N4Cu·2(ClO4)·0.25(C2H3N) Fu et al. (1997) aa
SALPOK C2/c C41H54S3Ir2·4(CF3O3S)·C3H7NO Staffilani at al. (1998) ii
SEMWIQ Fdd2 C22H30N6O2Ni·2(NO3)·2(H2O) Levy et al. (1991)
SUWZIT C2/c C26H48N2Cl2Si2Ti Zema´nek et al. (2001)
TAZDED C2/c C14H26N4Cl2Sn Calogero et al. (1996) jj
TOMKUB Fdd2 C28H26O3SSi Chandrasekaran et al. (1996)
TORQUM C2/c C18H14O8Zn·2(H2O) Hartmann & Vahrenkamp (1994) kk
TOSJOA Ama2 C7H6N4 Krygowski & Cyran´ski (1996) ll
TUHDAB C2/c C63H72O12 Garcia et al. (1996) mm
TUPHER C2/c C22H32Cl2Zr Wang et al. (1996)
VADMET C2/c C32H28N10O4S4Cu·2(CH3OH) Gonzalez-A´lvarez et al. (2002) nn
VAQKED C2/c C6H6N2S2Cl2Fe James et al. (1998)
VEKQAD C2/c C12H18N4O4 Ito et al. (1999)
VIDCEQ C2/c C24H36N2O2Cl2Mo Nielson et al. (2000)
VUNNAT Fdd2 C20H36O2S Krebs et al. (1992) oo
WABBOQ Fdd2 C36H52N12O4Ag2·2(PF6)·2(CH3OH) Oshio et al. (1999)
WUSDOD C2/c C60H52N10O4S2P2Pd2·9(H2O) Romerosa et al. (2003) pp
WUSLIF C2/c C36H40N2 El-Ayann et al. (2003)
WUWNAD C2/c C18H30N12Co·2(ClO4) Yoder et al. (2003)
XAJVUZ C2/c C24H30N4Si2Ni Lee et al. (2000)
XAJWAG C2/c C30H42N4Si2Ni Lee et al. (2000) qq
XIFCUK C2/c C18H24N10Fe·C4H4N2O·3(ClO4)·H2O Sunatsuki et al. (2001)
XIJGOM C2/c C20H22N6O2Cu·S4O6 Youngme & Chaichit (2002) rr
XOCBOG C2/c C36H36N4O8F12Co Burdukov et al. (2001)
XODMIM C2/c C16H18O10Mn Fernandez et al. (2002)
XOHSOC C2/c C29H46O4S Narkevitch et al. (2002) ss
XOKNUG C2/c C22H32N4Cl2Pd·2(CHCl3) Meneghetti et al. (2001)
XURVUB C2/c C26H16NO2·BF4 Krebs (2003)
YADXUW C2/c C20H22N4O2P2S4 Wang et al. (1992)
YAGVIL C2/c C84H80N8O8·2(C6H5F) Soncini et al. (1992)
YETDOQ C2/c C28H22N3OP·CH2Cl2 Barnard & Mason (2001) tt
YIYFIV C2/c C56H44O6P4Au2Co2 Pons et al. (1995)
YIYQEC C2/c C24H46N4Ru Hayashida et al. (2001)
YOHJOU C2/c 4(C4H12N)·Sn6S14 Jiang et al. (1994) uu
YONTOK C2/c C26H10O6 Frimer et al. (1995)
YOPGIT C2/c C44H40N2O2P2Ru·2(PF6) Braunstein et al. 1995)
YOVCER C2/c C30H30N8O2Ni2·2(ClO4)·3(H2O) Wei et al. (1995)
YURMUT C2/c C22H28N5O16Nd·2(C2H3N) Liang et al. (1993)
ZAPHON01 Fdd2 C28H36O3Fe2 Akita et al. (1997) vv
ZEZRAX Fdd2 2(C6H16N2Li)·C18H18N2B Herberich et al. (1995)
ZIRKEQ C2/c C6H24N2B2Cr Dionne et al. (1995)
ZITDOV Fdd2 C28H18O6Cr2Fe Kang et al. (1995)
ZIZCIU Fdd2 C12H24N8O2Pt·2(PF6)·H2O Holthenrich et al. (1995)
ZIZNOL C2/c C36H36N4O8F12Mn Burudukov et al. (1995)
ZIZNUR C2/c C41H37N4O10F18Gd Burudukov et al. (1995)
ZOKDIM R3c C22H57N9O15Cl3Cu3·ClO4 Escuer et al. (1996) ww
ZONWEE C2/c C54H42N6O4Cd·C6N6S6Ag2Cd Matthews et al. (1996)
ZUPMUS Fdd2 C16H41N5Cl2Si4 Rakebrandt et al. (1996)
Table 1 (Cont.) Additional structures that are more properly described in higher symmetries.
Included are the “Reference Code” (Cambridge Structural Database, 1992) and the revised space group.
Refcode S. G. Formula Unit Reference
EBAQIH P21 C12H19N2O6SISi2 Liu et al. (2000)
HUXBOR P1 C36H40O6As2Li2 Bruce et al. (2003)
HUXCEI C2/c C46H78O6NaSb Bruce et al. (2003)
QIDCOV P2/n C46H38N6O6F8Cd Kasai et al. (2000)
QIDDEM Pnnn C44H24N6O6F12Cd·2(C10H8) Kasai et al. (2000)
Table 1: Notes
a The two cyclohexyl rings show conformational disorder.
b The toluene molecule, which was “difficult to refine” and, hence, idealized, is disordered around a two-fold
axis in C2/c. The methyl group and the opposing H atom have been removed.
c In the paper, the space group is given correctly as C2/c; however, the CSD lists the space group under Cc
and contains coordinates for two formula units in the asymmetric unit.
d The hydrogen atoms of the methyl groups, which were placed in calculated positions and not refined, have
opposing conformations when paired in C2/c. They have been removed.
e In the revised structure, a single chloride ion is replaced by two water molecules related by a two-fold
axis. Each forms reasonable hydrogen bonds to two iodide ions at 3.57 and 3.61 A˚ – distances uncomfortably
short for Cl− · · ·I− interactions as required in the Cc model. With this change, the compound formula becomes
C22H44N4O+24 ·2I−·1.5(H2O) instead of C22H44N4O+24 ·2I−·0.5(HCl)·0.5(H2O).
f In the same paper, EBAQIH should be revised from P1 to P21.
g I have revised the x coordinate of atom C(30) (in Cc) from 0.240 to the more reasonable value 0.204.
h Apparently a nitrogen atom (N4 in the CSD; N2C in the original paper) and a carbon atom (C11; C6C) were
interchanged in the Cc description.
i In the paper – but not the CSD – both the space group designation and the atom coordinates correctly
conform to C2/c.
j In the revised structure, the vinylidene and chloride ligands are disordered across a center of inversion. For
the Cc model, the authors noted “likely disorder problems present in the vinylidene ligand.”
k The authors noted that the space group “should be Im2a”, but did not submit revised coordinates.
l The nitrate ions are disordered.
m The solvent of crystallization appears to be benzene, not toluene.
n The fluorine atoms of the disordered BF4 group have been removed.
o In C2/c, a C and an N atom in the five-membered ring are equivalent and presumably disordered. Similar
disorder occurs in the isostructural (but chemically quite different) compounds EPISOX and MOKREJ, which have
been described in C2/c.
p In the same paper, the structure of HUXBOR should be revised from P1 to P1 and that of HUXCEI from
C2 to C2/c.
q The severely disordered acetonitrile solvent, which lies near an inversion center in C2/c, has been removed.
r Two disordered acetone molecules have been removed; the disordered aliphatic chain has been retained.
s Some H atoms are missing.
t This structure has been corrected previously (Marsh, 1994) but the revised coordinates are not in the CSD.
u “The accuracy of the structure determination was low”. Many hydrogen atoms were not located, and one
water molecule (O22) is unpaired in C2/c. The composition of the compound is in doubt.
v The methyl group C28 lies on a C2 axis in C2/c. Its hydrogen atoms have been removed.
w Several highly disordered solvent atoms, plus the hydrogen atoms from several methyl groups, have been
removed.
x Several H atoms were obviously misplaced, and have been removed.
y One water hydrogen atom is missing; the other three have been removed.
z The two metal sites are occupied, in approximately equal amounts, by In and Ge. Coordinates of the “highly
disordered” organic molecule are not available.
aa The acetonitrile solvent, which is severely non-linear in Cc, must be disordered in C2/c. It has been removed.
bb The bridging butyl group is disordered between two orientations: 55%-45% in Cc, 50%-50% in C2/c.
cc See text.
dd In the Cc description, one phenylacetate molecule apparently has the oxygen atom interchanged with a
carbon. In the same paper, two other structures should be revised: QIDCOV, from P1 to P2/n, and QIDDEM, from
P2/n to Pnnn.
ee It is not clear whether the solvent molecule is benzene or pyridine.
ff The five disordered oxygen atoms which presumably form a H11O5 column along the C2 axis have been
removed, since some O· · ·O distances are unreasonably short in either space group.
gg Four isobutyl methyl groups and the toluene molecule, all severely disordered, have been removed.
hh The oxygen atoms of the disordered perchlorate groups have been removed.
ii One bridging methylene group and the dimethylformamide solvent are disordered.
jj In C2/c, the two Sn-bonded methyl groups lie on a C2 axis. These hydrogen atoms were removed.
kk The water hydrogen atoms were apparently misplaced, and have been removed.
ll In Ama2, H6 (in the N-H...N bond) is disordered across a C2 axis.
mm The seven atoms of a ”highly distorted” and unidentified solvent have been removed. One bridging
methylene group also appears to be disordered.
nn The hydrogen atoms of the disordered methanol solvent have been removed.
oo The SO2 group is disordered in either space group.
pp One of the twelve sites of disordered water molecules was removed.
qq In the Cc description, two aromatic carbon atoms were each assigned two hydrogen atoms. These were
removed.
rr Three disordered oxygen atoms of the tetrathionate dianion were in peculiar positions, and were removed.
ss One isopropyl group appears to be disordered. A hydrogen atom was removed.
tt The CH2Cl2 solvent is disordered.
uu Coordinates of the tetramethylammonium cations are not available.
vv The earlier entry ZAPHON contains identical Cc coordinates, but the b axis is 64.64 A˚ rather than 64.74A˚.
ww The three disordered oxygen atoms in each coordinated perchlorate group were removed.
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